junctional linearity of the plasma membrane was measured (Otani et al., 2006) . Whereas cells with normal membrane tension have nearly straight membranes between 1 4 6 adjacent cell-cell vertices, cells that have decreased cell-cell membrane tension contain 1 4 7 membranes that are more curved and thus have longer lengths of membrane between 1 4 8 1 7 2 (prey) were tagged with mCherry. Protein-protein interaction results in the formation of 1 7 3 puncta of fluorescent signal, whereas lack of interaction between bait and prey proteins 1 7 4 results in diffuse mCherry signal throughout the cell ( Figure 4A ). Co-expression of IpaC- We tested the impact of β -catenin depletion on the efficiency of S. flexneri spread. For cytosol-dwelling bacterial pathogens, direct spread from an infected cell into 1 9 3 adjacent uninfected cells is essential for dissemination during infection and disease 1 9 4 pathogenesis. To traverse the plasma membranes, bacteria remodel the cellular cortical 1 9 5 cytoskeleton. Here, we show that the S. flexneri protein IpaC decreases cell-cell tension 1 9 6 and promotes the formation of plasma membrane protrusions, enabling intercellular 1 9 7 spread, and that cell-cell tension was alleviated by the binding of IpaC to the cell-cell to which E-cadherin binds ( Figure S4 ), suggesting that IpaC may alter the interaction of 2 0 7 E-cadherin and β -catenin. We speculate that IpaC disruption of cell-cell tension is Our data highlight that for efficient spread, S. flexneri must simultaneously maintain cell- Fukumatsu et al., 2012; Sansonetti et al., 1994) . In contrast, our findings show that the 2 1 4 cell junction protein β -catenin restricts intercellular spread. Our findings that β -catenin 2 1 5 restricts bacterial spread appear to oppose the role of E-cadherin in promoting spread. Our findings demonstrate that at different stages of S. flexneri infection, the arginine 2 2 2 immediately adjacent to the C-terminus of IpaC (R362) is required for interactions with 2 2 3 two distinct cellular proteins. In addition to being required for the formation of Whether the binding preference of IpaC is determined by the distinct sub-cellular niche 2 2 7 of the bacterium at these two stages of infection or by other factors is at present 2 2 8 unclear. Of note, other S. flexneri type 3 secreted proteins contain sequences that bind 2 2 9 more than one host protein, for example, during entry, vinculin binding site 3 of IpaA the type 4 secretion system effector protein Sca4, whereas the secreted L. decrease cell-cell tension and underscore that cell-cell tension is a critical barrier that 2 3 8 must be subverted for successful bacterial infection. We thank Ramnik Xavier, Victor Faundez, and Claude Parsot for reagents. We thank 2 4 1 Cammie Lesser, Amy Barczak, Rebecca Lamason, and Allen Sanderlin for reagents 2 4 2 and helpful discussions. We thank the members of the Goldberg, Lesser, and Barczak 2 4 3 laboratories for helpful discussions. We thank Natasha Bitar for technical support and Brianna Lowey for helpful discussion and critical reading of the manuscript. Infection of HeLa cells with S. flexneri ΔipaC producing wild-type IpaC or IpaC R362W. Live cell imaging snapshots of actin-based motility of designated S. flexneri strains. the process is repeated. Type 3 secretion is active during invasion and during spread pocket. (Related to Figures 1-4) . HeLa, Caco-2, and MEFs were maintained at 37°C in 5% CO 2 . All cells were grown in with selection with 10 μ g/ml puromycin. For confluent monolayers, 8x10 5 (Caco-2) or 6x10 5 (MEF) cells per well were seeded in 3 8 2 six-well plates. The next day, monolayers were infected with bacteria in mid-exponential minutes and incubated at 37°C in 5% CO 2 for 50 minutes. Media was replaced with 3 8 8 0.5% agarose in DMEM containing 25 µg/mL gentamicin, 10% FBS, 1.2% arabinose 3 8 9
(for ipaC expression from the arabinose promoter), and 0.45% glucose and incubated 3 9 0 an additional two days. An additional overlay formulated as before but containing 0.7% 3 9 1 agarose and 0.1% neutral red was added. Following incubation for at least 4h, the 3 9 2 plates were imaged with an Epson Perfection 4990 photo scanner. ImageJ was used to 3 9 3 quantify plaque area. HeLa cells were seeded at 1x10 4 cells per well on coverslips and, the next day, were 3 9 6 infected at a MOI of 200, as above, with strains constitutively expressing a RFP reporter 3 9 7 and a GFP whose expression is induced by T3SS secretion (pTSAR). At 30 min of 3 9 8 infection, media was replaced with DMEM supplemented with 0.45% glucose, 1.2% for 20 minutes and stained for 5 minutes with 1:10,000 Hoescht 33342 in PBS. HeLa cells expressing t-farnesyl-RFP were seeded at 6x10 5 cells per well on coverslips. The next day, cells were infected at an MOI of 100, as above, with designated strains MatTek glass bottom dishes. The next day cells were infected at a MOI of 100, as supplemented with 0.45% glucose, 1.2% arabinose, 25 µg/mL gentamicin, 50 mM 4 2 0 HEPES, and 10% FBS. Samples were imaged with a Nikon Eclipse TE-300 at 37°C at 4 2 1 5-second intervals for 5 minutes. To calculate actin-tail mediated velocities, the ImageJ 4 2 2 plugin particle tracker was used to track in-frame bacteria over the course of the video. Speed was determined for each bacterium by measuring the distance traveled over the Allaoui, A., Sansonetti, P.J., Menard, R., Barzu, S., Mounier, J., Phalipon, A., and Microbiol 17, 461-470. Cell-To-Cell Spread Is Facilitated by IcsB and VirA. MBio 6, e02567-02514.
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